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Chemistry of Vegetable Physiology and Agriculture. 

Biochemistry of Bacillus Acetoethylicum with Reference 
to the Formation of Acetone. JOHN H. NORTHROP, LAUREN H. 

and JAMES K. SENIOR ( J .  B i d .  Chem., 1919, 39, 1-21).- 
The description of an organism termed Bacillus acetoethylicum 
which was isolated from old potatoes is given. The organism 
resembles in some ways the B. maceracns described by Schardinger 
(Centr. Bakt. Par., 1905, ii, 14, 772), but it is not thought 
that  the two are identical. This organism produces acetone and 
ethyl alcohol from starch or sugar. The optimum conditions for 
the fermentation have been studied, and a semi-continuous method 
€or carrying on the process is described. [See, further, J .  SOC. 
Ckem. Ind., 1919, October.] J. C. D. 
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Formation of Acids by Moulds and Yeast. 111. F R r E D R x m  
BOAS and HANS LEBERLE (Bioclzem. Zeitsch., 1919, 95, 170-178. 
Compare ibid., 1918, 90, 78; 92, l7l).-When both ammonium 
sulphate and actztamide are present as sources of nitrogen for Asper- 
gillus n i g w  growing in an artificial culture solution, only the 
ammonium sulphate is utilised, notwithstanding that acetamide 
would from some point of view appear a more suitable material for 
protein synthesis, particularly as its utilisation does not necessitate 
the liberation of a toxic substance, such as the sulphuric acid 
liberated in the utilisation of ammonium sulphate. From similar 
tests with glycine and acetamide, it would appear the glycine i s  
utilised, whereas the amide is almost untouched. Experiments in 
which the mould has a choice between ammonium sulphate and 
peptone show that preferential utilisation of the former source of 
nitrogen occurs. In fact, when A .  Tbiger is given the choice between 
two sources of nitrogen, one of which is an ammonium salt and a 
strong mineral acid, it utilises the ammonium salt alone, in spite 
of the fact that  this leads to a rise of hydrogen-ion concentration 
with all its deleterious consequences. 

Apparently the degree of dissociation of the ammonium salt i5 

an important factor. J. C .  D. 

The Formation of Soluble Starch in Relationship to 
Selective Nitrogen Metabolism. FRIEDRICH BOAS (Ber. Deut. 
bot .  Ges., 1919, 37, 50-56).-1t has been previously shown that 
soluble starch is formed from many carbohydrates by Aspergillus niger 
when the hydrogen-ion concentration has attained a certain value. 
The author has based a method of studying selective nitrogen meta- 
bolism on this observation; thus, for instance, when in a sugar 
solution ammonium chloride is consumed in addition to  amino-acids, 
the hydrogen-ion concentration rapidly increases in consequence of 
the liberation of the greatly dissociated hydrochloric acid, so that  
favourable conditions are developed for the formation of soluble 
starch, which can readily be detected by the iodine test. The 
following groups have been studied : mixtures of ammonium salts 
(ammonium chloride and ammonium phosphate or citrate) ; amino- 
acids and peptones in the presence of ammonium chloride; acid 
amides (carbamide) and ammonium chloride. The latter differs 
from all the other sources of nitrogen which were investigated in 
that  it is strongly dissociated. Experiments show that  in mixtures 
of nitrogenous substances with varying degrees of dissociation, the 
magnitude of the latter determines the absorption into the cell. 
In  comparison, the solubility of the substance in lipoids has but little 
influence. The more strongly dissociated source of nitrogen is in- 
variably utilised even when powerfully poisonous products are 
thereby developed, and when other non-poisonous, lipoid-soluble and 
suitable sources of nitrogen a m  present. Absorption is not regu- 
lated by the mould, but occurs exclusively according t o  physico- 
chemical properties. From the biological point of view, the mould 
invariably utilises the worse source of nitrogen. R .  w. 
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Parallel Formation of Carbon Dioxide, Ammonia, and 
Nitratein Soil. P. L. GAINEY (Soil Sci., 1919, 7, 293-311).- 
In  laboratory experiments, purified air was drawn in a downward 
direction through a column of loam soil supported in a cylinder, 
and then through glass beads moistened with a solution of sodium 
hydroxide, and afterwards through glass beads moistened with 
dilute acid. Usually, six of these apparatus were connected in 
series. Estimations of the carbon dioxide and ammonia retained 
by the absorption vessels determined the amounts of these gases 
given off, and after each experiment the top layer of soil was 
removed and examined for ammonia and nitrates. The carbon 
dioxide in the soil was not taken into consideration. One per cent. 
of cotton-seed meal was added to  the soil as a substance readily 
decomposed by bacteria. Observations on variation in the moisture 
content of the soil showed that this factor had little effect on the 
carbon dioxide evolved provided the amount of water was above a 
minimum of 12 C.C. per 100 grams of soil. The maximuni amount 
of carbon dioxide was produced during the second day. The pr+ 
duction of ammonia ran parallel with that  of carbon dioxide, except 
that  the optimum minimum of moisture was rather higher. The 
accumulation of nitrates did not begin until the fifth day, and the 
amount increased regularly with a corresponding diminution in that 
of the ammonia. Variations in air supply had a marked effect on 
bacterial activity. Unless the current of air was continuous, there 
was a distinct diminution and delay in the changes produced. In  
the case of ammonia, there was a permanent diminution in amount; 
in the other two cases, the amount of carbon dioxide finally reached 
that  produced in continuous aeration, whilst the amount of nitrate 
became inversely proportional to  aeration. Experiments were made 
also with 1% of dried blood added to the soil. With this substance, 
the production of carbon dioxide was much diminished and that of 
ammonia relatively increased, probably due t o  the higher nitrogen 
content of the blood over the cotton-seed meal and to the amount 
of readily oxidisable carbon being insufficient to  supply energy for 
complete decomposition. J. H. J. 

Action of Capillary-active Substances on Plant Seeds. 
I. TRAUBE and HEDWIG ROSENSTEIN (Biochem. Zeitsch.,  1919, 95, 
85-100. Compare Traube and Marusawa, A,, 1916, i, 106).-The 
influence of a large number of substances on the germination and 
growth of seeds has been investigated. Narcotics, such as chloro- 
form, ether, and urethane, produce a narcotic action which is in 
certain respects similar to  the effect on the animal organism. Many 
substances, such as toluene, chlorobenzene, piperidine, pyridine, 
aniline, acetone, isobutyl acetate, and isoamyl alcohol are strongly 
toxic. Naphthalene and t-hymol vapour may hasten germination if  
the exposure is not too long, whilst m-cresol may in certain concen- 
trations beneficially influence the growth of barley. 

The higher fatty acids exert a marked stimulating action on the 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
19

. D
ow

nl
oa

de
d 

on
 2

2/
10

/2
01

4 
17

:4
1:

58
. 

View Article Online

http://dx.doi.org/10.1039/ca9191600507


i. 510 ABSTRACTS OF CHEMICAL PAPEBS. 

rate of germination, whereas the lower fatty acids in low concentra- 
tions are very poisonous. J. C. D. 

The Opposed Action, Antagonism, of Manganese and 
Iron on the Growth of Wheat. W. E. TOTTINGHAM and A. J. 
BECE (Plant World, 19, 359-370; from Chenz. Zemtr., 1919. 
iii, llO).-Small quantities of manganese chloride are harmful t o  
the root system and inhibit the positive action of ferric chloride. 
Both salts are poisonous a t  greater concentrations, a t  which the 
ferric chloride restricts the .action of manganese chloride. Small 
quantities of manganese chloride induce more rapid growth of the 
plant, but the same antagonism is observed as with the root system. 
In  the presence of sodium hydrogen carbonate, manganese chloride 
is disadvantageous to  the roots and green parts even in small 
amounts, and distinctly poisonous a t  higher concentrations. Con- 
trary to  previous observations, ferric chloride encourages the gr0wt.h 
of terminal shoots, probably on account of the alkaliqe nature of 
the nutrient solution. H. ?T7. 

The Alkaloids h Plant Injury. 0. TUNMANN (Biochena. 
Zeitsch., 1919, 95, 164-169).-No accumulation of alkaloid was 
found to  follow injury to the leaves of ,4tropa belladoma, L., o r  
Pilocarpus pennatifolius, Lem., whether caused by animals or by 
artificial methods, This is not in agreement with the work of 
Troegele (Digs., Wiirzburg, 1900). J. C. D. 

Nutritive Factors in Plant Tissues. If. The Disrtribu- 
tion of the Water-soluble Vitamine. THOMAS B. OBBORNE and 
LAFAYETTE B. MENDEL ( J .  Biok. Chenz., 1919, 39, 29-34).-The 
water-soluble vitamine is present in the bulb of the onion, the root 
of the turnip, the leaves, stem, and roots of the beet, and the fruit 
of the tomato. A comparison of mature and immature plants of 
clover, lucerne, and timothy grass indicates that  the immature 
plants are the richer sources of water-soluble 33. The bearing of 
this observation on the food value of hay is discussed. J. C. D. 

Relation of Sulphates to Plant Growth and Composition. 
H.  G. MILLER ( J .  Ag&. Res., 1919, 17, 87--102).-Pot experi- 
ments were made with three soils, one selected for its high content 
of sulphur, namely, 0.18396, one because i t  had responded to free 
sulphur treatment, and one because it did not respond to an>- 
sulphur treatment. The plants grown were red clover, oats, and 
rape. The fertilisers used were calcium and sodium sulphates and 
free sulphur. The last was added with calcium carbonate to  the 
soil a t  the time of sowing the seed; the other two were added dail? 
in the form uf 0'02% solutions. A solution of sodium nitrate was 
added daily in order to provide excess of nitrogen in every case. A 
similar set of experiments was made in which the soil was replaceci- 
by washed sand, to which was added a sterilised extract of the soil. 
The weight of the crops was noted, and the content of sulphur and 
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nitrogen estimated. It was found in every case that enhanced 
growth took place as compared with the control tests, especially 
marked in the case of the oats and clover. As this enhanced 
growth took place in the sand as well as in the soil, it is concluded 
that the sulphates and free sulphur acted directly in the promotion 
of growth. In the case of clover, there was a marked increase in 
the nitrogen content of those plants grown in soil over those grown 
in sand, doubtless due to stimulation of the legume bacteria by the 
fertilisers added, as was evidenced by the increased root development 
and number of nodules in these cases, J. H. J. 

Nitrogen and Other Compounds in Rain and Snow. 
JACOB E. TRXESCHMANN (Chem. News, 1919, 119,49).-A summary 
of the analyses of forty-six samples of rain and snow collected a t  
Cornell between October lst, 1918, and June 15th, 1919, is given. 
The total precipitation corresponds with 56.3 em. of rain, and 
contained 572 kilos. of chlorine (944 kilos. of sodium chloride), 
1-679 kilos. of sulphates as SO,, and 5.853 kilos. of nitrates per 
hectare. The phosphates only amounted to 0.0089 kilm. per 
hectare. Only fifteen samples contained sufficient sulphate for 
analysis, and eleven other samples showed the merest trace of 
sulphate. The highest sufphatei content was 0,262 part per 
million, the average for the period being 0.03 part per million. 
Five samples showed a trace of phosphate, but only four con- 
tained sufficient for estimation. The highest content of phos- 
phate was 0.03 part per million, the average being 0.002 part 
per million. The chlorine content averages 11.12 parts per 
million, and varies between 6-10 and 25-70 parts per million. 
The average of the: total nitrogen was 1.046 parts per million. The 
free ammonia is represented by 0.407, albuminoid ammonia 0.366, 
nitrate 0.255, and nitrite 0-018 part per million. The total 
nitrogen is fairly constant, and forty-three of the forty-six deter- 
minations lie between 0*18--0*45 kilos. of nitrogen per hectare. 
The amount of nitrogen increased from 0.669 part per million to  
1.134 parts per million from February to June, that is, an increased 
amount of nitrogen is supplied t o  the soil during the growing 
period. J. F. S. 

FIRM AN 
E. BEAR and ALBERT C. WORKMAN (Soil Sci,, 1919, 7, 283-291). 
-It has been observed that the addition of calcium sulphate to 
manure tends to prevent loss of ammonia. To test the nature of 
this reaction under simple conditions, laboratory experiments were 
carried out in which the manure was replaced by paper pulp, 
which was mixed with calcium sulphate and placed in a bottle. 
A solution of ammonium carbonate was poured over the pulp, 
giving a water content of 75%. The bottle was kept a t  different 
temperatures from 20° to 800. A current of air freed from 
ammonia and carbon dioxide was drawn through the mixture in 
the bottle, and then through absorption vessels containing standard 

Ammonia-fixing Capacity of Calcium Sulphata. 
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acid. Observations were continued over ninety-five days, air being 
drawn through about daily for ten minutes a t  a time. The 
nitrogen loss without calcium sulphate was 5.6225 grams, and with 
calcium sulphate 1.1419 grams. More nitrogen was lost a t  the 
higher temperatures, and the proportion held back by the calcium 
sulphate was less at those temperatures. Under the conditions of 
the experiment, the chemical reaction was probably that of a simple 
double decomposition. [See also J .  soc.  Chem. Znd., 1919, 731a.l 

J. H. J. 

Electrical Conductivity as a Measure of the Content of 
Electrolytes of Vegetable Saps. DOROTHY HAPNES (Biochem. J., 
1919, 13, lll-l23).-The causes of the low values obtained in 
conductivity measurements in fruit juices containing considerable 
quantities of organic acids are submitted t o  examination. These 
low figures are due to, t+wo principal causes, first, the actlion of non- 
electrolyte (compare Arrhenius, A., 1892, 1038), and secondly, the 
mutual action of salts and acids in repressing dissociation. The 
conclusions of Dixon and Atkins (A., 1913, i, 1422) drawn 
from a comparison between the juice from plant organs 
when pressed without previous treatment and the juice of the 
same organs when treated by exposure to  liquid air before press- 
ing are criticised, It is suggested that there i s  very little evidence 
for the marked differences which they assume to exist in the pro- 
portional composition of the two kinds of sap. It is further sug- 
gested that  these experiments afford no evidence that  the proto- 
plasm of the cells of tissue under pressure is permeable to electro- 
lytes to any considerable extent. A formula is advanced by means 
of which, in certain cases, conductivity measurements may be 
reduced to standard conditions. J. C. D. 

Examination of the Bark of Croton gubouga. Isolation 
of 4-Hydroxyhygric Acid. JOHN AUUUSTUS GOODSON and HUBERT 
WILLIAM BENTLEY CLEWER (T., 1919, 115, 923-933). 

Action of Fluorides on Vegetation. €3. Field Trials. 
ARMAND GAUTIEB and P. CLAUSMANN (Compt. r e n d . ,  1919, 169, 
115-1 22) .-As the result of field trials, using amorphous calcium 
fluoride as the source of fluorine, the authors find that  this element 
increases the crop yield in certain species of plants. The calcium 
fluoride was applied a t  the rate of 55.8 grams per sq. metre to a 
poor, sandy soil, Increased crop yields yarying from 5.2 t o  58.7% 
were obtained with wheat, oats, carrots, potatoes, peas, beans, and 
poppies, whilst beet, kidney beans, and cabbage gave either no 
increase or a decrease. In the case of potatoes, there was no 
marked increase in the yield in the year of application of the 
calcium fluoride, but  a very decided increase (58.7%) in the next 
year. Most of the other crops showed little, if any, residual effect 
in the second year. w. G. 
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